System Dynamics Methodology for the Energy Demand Fulfillment in India: A Preliminary Study  by Sisodia, Gyanendra Singh et al.
1876-6102 © 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Riga Technical University, Institute of Energy Systems and Environment.
doi: 10.1016/j.egypro.2016.09.054 
 Energy Procedia  95 ( 2016 )  429 – 434 
ScienceDirect
,QWHUQDWLRQDO6FLHQWLILF&RQIHUHQFH³(QYLURQPHQWDODQG&OLPDWH7HFKQRORJLHV´&21(&7
2FWREHU5LJD/DWYLD
6\VWHPG\QDPLFVPHWKRGRORJ\IRUWKHHQHUJ\GHPDQGIXOILOOPHQWLQ
,QGLD$SUHOLPLQDU\VWXG\
*\DQHQGUD6LQJK6LVRGLDDE0ULGXOD6DKD\F3UDJ\D6LQJKG
aAmrita School of Business, Amrita Vishwavidyapeetham, Coimbatore, India 
bGhent University, Belgium 
cAmrita School of Business, Amrita Vishwavidyapeetham, Coimbatore, India  
dSchool of Future Studies and Planning, Devi Ahilya University, Indore 
$EVWUDFW
+LJKHUHQHUJ\GHPDQGDQGVKRUWDJHRIHQHUJ\KDVPDGHHQHUJ\PRGHOLQJDYHU\FRPPRQUHVHDUFKDEOHDUHDLQGHYHORSLQJDQG
GHYHORSHGFRXQWULHV3URSHUDQGHIILFLHQWH[HFXWLRQRISROLF\SOD\VDYLWDOUROHLQWKHLPSOHPHQWDWLRQDQGDGRSWLRQRILQQRYDWLRQV
VXFKDVWKHKLJKHUXVDJHRIVRODUJHQHUDWHGHQHUJ\RYHUFRQYHQWLRQDOHOHFWULFLW\7KLVSDSHUFRQWULEXWHVWRWKHH[LVWLQJOLWHUDWXUH
E\SURSRVLQJDV\VWHPG\QDPLFVEDVHGK\SRWKHWLFDOIUDPHZRUNWKDWZRXOGKDYHSROLF\LPSOLFDWLRQIRUWKHVXVWDLQDEOHXVHRIVRODU
HQHUJ\DWWKHZLGHFRXQWU\OHYHO7KHPHWKRGRORJ\H[SODLQVWKHIHHGEDFNORRSWKURXJKFDXVDOGLDJUDP$GGLWLRQDOO\LWDOVRH[SODLQV
WKHLQYROYHPHQWRIYDULRXVVWDNHKROGHUVDQGWKHYDULDEOHVQHFHVVDU\IRUWKHDFFHSWDQFHRIUHQHZDEOHHQHUJ\LQ,QGLD
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RI5LJD7HFKQLFDO8QLYHUVLW\,QVWLWXWHRI(QHUJ\6\VWHPVDQG(QYLURQPHQW
Keywords:V\VWHPG\QDPLFVHQHUJ\GHPDQGVRODUHQHUJ\IRUHFDVWLQJHQHUJ\VXSSO\
,QWURGXFWLRQ
7KHKLJKXVDJHRIIRVVLOIXHOVKDVOHGWRSROOXWLRQDQGHQYLURQPHQWDOGDPDJH7KLVKDVDOVRVKLIWHGWKHUHVHDUFK
IRFXVRQVRODUHQHUJ\DVDQDOWHUQDWLYHVRXUFHRIHQHUJ\JHQHUDWLRQ7KHZRUOGZLGHHIIHFWLYHQHVVRIVRODUHQHUJ\
LV QRW RQO\ DGGUHVVHG IRU LWV XVH DW GRPHVWLF DQG LQGXVWULDO OHYHO EXW DOVR LQGLFDWHG DV D RQH RI WKH SRWHQWLDO
LQYHVWPHQWIRUJRRGILQDQFLDOUHWXUQVE\VHYHUDOVFLHQWLVWVDQGDFDGHPLFLDQV>@,Q,QGLDWRREHFDXVHRIOLPLWHG


&RUUHVSRQGLQJDXWKRU7HO
E-mail addressVLQJKBJLV#\DKRRFRLQVVBJ\DQHQGUD#FEDPULWDHGX
Available online at www.sciencedirect.com
© 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Riga Technical University, Institute of Energy Systems and Environment.
430   Gyanendra Singh Sisodia et al. /  Energy Procedia  95 ( 2016 )  429 – 434 
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SROLFLHV YDULRXV WRROV DW GLIIHUHQW OHYHOV KDYH EHHQ GHSOR\HG +RZHYHU V\VWHP G\QDPLFV WRRO EHFDXVH RI LWV
XQLTXHQHVVWRSUHVHQWGDWDLQYLVXDOIRUPKDVIRXQGJUHDWLPSRUWDQFHLQFRQGXFWLQJVXFKNLQGRIDFWLYLWLHV±PRUH
GHWDLOVDUHFRYHUHGLQOLWHUDWXUHUHYLHZVHFWLRQ$FFRUGLQJWRWKH6\VWHP'\QDPLFV6RFLHW\>@³6\VWHPG\QDPLFV
6' LV D FRPSXWHUDLGHG DSSURDFK WR SROLF\ DQDO\VLV DQG GHVLJQ ,W DSSOLHV WRG\QDPLF SUREOHPV DULVLQJ LQ
FRPSOH[VRFLDOPDQDJHULDOHFRQRPLFRUHFRORJLFDOV\VWHPV±OLWHUDOO\DQ\G\QDPLFV\VWHPVFKDUDFWHUL]HGE\
LQWHUGHSHQGHQFH PXWXDO LQWHUDFWLRQ LQIRUPDWLRQ IHHGEDFN DQG FLUFXODU FDXVDOLW\´ )RU GHWDLOV RQ V\VWHP
G\QDPLFVSOHDVHVHH$KPDGLDQ>@
2EMHFWLYHRIWKLVDUWLFOHLVWRH[SORUHVRODUHQHUJ\DVDQDOWHUQDWLYHVRXUFHRIHQHUJ\IRUWKHIXOILOOPHQWRIHQHUJ\
GHPDQGLQ,QGLDWKURXJKDV\VWHPG\QDPLFVDSSURDFK'HWDLOVDUHFRYHUHGXQGHU³V\VWHPG\QDPLFPRGHO´VHFWLRQRI
WKLVDUWLFOH
7RRXUEHVWXQGHUVWDQGLQJV\VWHPG\QDPLFVEDVHGPHWKRGRORJ\IRUWKHHQHUJ\GHPDQGIXOILOOPHQWLQ,QGLDQ
FRQWH[W LVQRW DYDLODEOH LQ WKHHQHUJ\ OLWHUDWXUH7KHUHIRUH WKLVSDSHU FRQWULEXWHV WR WKHH[LVWLQJ OLWHUDWXUHE\
SURSRVLQJWKH6\VWHPG\QDPLFVEDVHGPHWKRGRORJ\WKDWZRXOGKDYHSROLF\LPSOLFDWLRQIRUWKHVXVWDLQDEOHXVHRI
VRODU HQHUJ\ DW WKH FRXQWU\ OHYHO 7KH GLDJUDP H[SODLQV WKH LQYROYHPHQW RI YDULRXV VWDNHKROGHUV DQG WKH
GHSHQGHQF\RIIDFWRUVQHFHVVDU\IRUDFFHSWDQFH7KHILUVWVHFWLRQRIWKLVSDSHUGHDOVZLWKWKHOLWHUDWXUHUHYLHZ
7KHVHFRQGLQWURGXFHVV\VWHPG\QDPLFVGLDJUDPSRUWUD\LQJFDXVDOHIIHFWVDQGH[SODQDWLRQRIYDULDEOHVXVHGLQ
WKHPHWKRGRORJ\)LQDOO\SDSHUHQGVZLWKOLPLWDWLRQVVXJJHVWLRQVDQGWKHVFRSHIRUIXUWKHUUHVHDUFK
%ULHIOLWHUDWXUHUHYLHZ
,QGLD LV RQH RI WKRVH FRXQWULHV WKDW KDYH KLJKHQHUJ\ GHPDQG DIWHU 86$ DQG &KLQD >@ $ TXHVWLRQ RQ
HIIHFWLYHSURGXFWLRQDQGHIILFLHQWPDUNHWLQJRIFOHDQHQHUJ\KDVEHHQWKHWRSLFRIUHVHDUFKIRUVHYHUDODJHQFLHV
DQG8QLYHUVLWLHVZRUOGZLGH7KLVDUHDLVLPSRUWDQWIRUVHYHUDOUHDVRQV6LQFHWKHDUHDZHDUHWU\LQJWRVWXG\LV
PXOWLGLVFLSOLQDU\LQQDWXUHOLWHUDWXUHLVSXOOHGXQGHUGLIIHUHQWWKHPHV7KLVVHFWLRQRIDQDUWLFOHLVGLYLGHGLQWR
WKUHH VHFWLRQV ± HQHUJ\ GHPDQG QHHG IRU DGRSWLRQ RI VRODU HQHUJ\ LQ ,QGLD DQG EDVLF V\VWHP G\QDPLFV
DSSURDFK
2.1. Why system dynamics approach? 
'XHWRKLJKRUGHURIQRQOLQHDULW\LWLVGLIILFXOWWRVROYHWKHPRGHOVDQDO\WLFDOO\>@$GGLWLRQDOO\LQVLPSOHU
V\VWHPV PXOWLSOH IHHGEDFN ORRSV FRXOG LQWURGXFH XQH[SHFWHG EHKDYLRXUV LQ D V\VWHP >@ )RU DQ LQVWDQFH
$KPDGLDQ>@VWDWHV³LQDV\VWHPWKDWFRQWDLQVQRQOLQHDULW\DQGPXOWLSOHORRSVWKHEHKDYLRURIWKHV\VWHPFDQ
EHFRPHVXUSULVLQJO\LQVHQVLWLYHWRFKDQJHLQYDOXHRIWKHPDMRULW\RIWKHV\VWHPSDUDPHWHUV7KLVPHDQVDPDMRU
LQSXWVRIDV\VWHPFDQEHFKDQJHGZLWKRXWVXEVWDQWLDOO\DIIHFWLQJDQRXWSXWEHKDYLRURIDV\VWHP7KLVLVSDUWO\
EHFDXVHRIDGLOXWLRQRIDVLQJOHSDUDPHWHULQDODUJHQXPEHUV7KLVEHKDYLRULVFRPPRQLQPRGHOVRIFRPSOH[
V\VWHPV´>@&RQYHUVHO\V\VWHPG\QDPLFVFDQYLVXDOO\VKRZWKHSDUDPHWHUVLQDV\VWHPWKDWFDQFRQVLGHUDEO\
DIIHFWWKHZKROHV\VWHP±FKDQJLQJWKRVHSDUDPHWHUVFDQDOWHUWKHV\VWHPEHKDYLRU7KXVV\VWHPG\QDPLFVFDQ
EHXVHGWRVWXG\GLIIHUHQWV\VWHPVVXFKDVVRFLDOV\VWHPVDQGWHFKQLFDOV\VWHPV>@
0RUHRYHUV\VWHPG\QDPLFVPRGHOVFDQRUJDQL]HNQRZOHGJHRIDFHUWDLQV\VWHPLQDQHIILFLHQWZD\,WFDQ
SURYLGHEHWWHUXQGHUVWDQGLQJRIDQLPSRUWDQWV\VWHPWKDWKDVSUHYLRXVO\VKRZQXQFOHDURUFRQWURYHUVLDOEHKDYLRU
6SHFLILFDOO\DV\VWHPG\QDPLFVSURMHFWFDQFKDQJHWKHZD\SHRSOHORRNDQGLQWHUSUHWDV\VWHP>@
2YHUDOOV\VWHPG\QDPLFVLVDWRROZKLFKFDQDQDO\]HYDULRXVV\VWHPVLQTXDOLWDWLYHDQGTXDQWLWDWLYHZD\)RU
DQLQVWDQFHV\VWHPG\QDPLFVLVSRSXODUO\XVHGWRDQDO\VLVDQGDGGUHVVWKHHQYLURQPHQWDODQGSROLWLFDOV\VWHPV
2.2. System dynamics methodology to energy modelling  
,PSRUWDQWDQGUHODWHGVFKRODUO\DUWLFOHV\HDUVWRRQV\VWHPG\QDPLFVPRGHOOLQJZHUHUHYLHZHG
7KHSROLF\IRUPXODWLRQXVLQJWKLVWRROKDVEHHQVWXGLHGE\VHYHUDOVFLHQWLVW>@ZKHUHDVHQHUJ\VWXGLHVLVDOVR
RQH RI DQ LQWHUHVWHG DUHDV WR D VSHFLILF SRRO RI VFLHQWLVWV )XUWKHU GHPDQG DQG HQHUJ\ UHVRXUFHV UHSUHVHQW
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LPSRUWDQW YDULDEOH LQ WKH VWXG\ RI HQHUJ\PRGHOV .KDQGNHU HW DO  *RLQJ RQHVWHS GRZQ DW IXUWKHU
JUDQXODULW\ WKH\ DOVR DGGUHVVHG WKDW HOHFWULILFDWLRQ LPSDFWV SRVLWLYHO\ RQ HGXFDWLRQ KRXVHKROG LQFRPH DQG
H[SHQGLWXUH
6LPLODUO\ .XQVFK 	 6SULQJDHO >@ KDYH ZRUNHG RQ FDUERQ UHGXFWLRQ VWUDWHJLHV DW GRPHVWLF OHYHO DQG
GHYHORSHG VFHQDULRV XVLQJ VHQVLWLYLW\ DQDO\VLV D FRQFHSW RI V\VWHP G\QDPLF WR DGGUHVV WD[ SROLFLHV RQ
FRQVXPSWLRQ RI GLIIHUHQW W\SHV RI HQHUJLHV ,Q DQRWKHU VWXG\ /LQ	&KHQJ >@ KDYH VWXGLHG HOHFWULF VXSSO\
VWUXFWXUH DQG HYDOXDWHGSRZHU FRVW&2 HPLVVLRQ DQG HQYLURQPHQWDO FRVW XVLQJ V\VWHPG\QDPLFV+RZHYHU
WKH\DOVRREVHUYHGWKDWLQFUHDVHLQUHQHZDEOHVXSSO\UDLVHVWKHSRZHUJHQHUDWLRQFRVWZKLFKDSSDUHQWO\LVDEDG
QHZV WRSHQHWUDWH DGRSWLRQ LQ WKHEHJLQQLQJ$QRWKHU VLPLODU VWXG\KDVEHHQ FRQGXFWHGE\)RQJHW DO >@
ZKHUH WKH\ KDYH VWXGLHG WKH&2 HPLVVLRQ WUHQGV IURP WKH HQHUJ\ XVDJH RI0DOD\VLD WRPRGHO WKH GDWD DQG
SURMHFWWKH&2HPLVVLRQVIRUXSWR\HDU1DMMDU>@KDVGHYHORSHGHQHUJ\GHPDQGPRGHOXVLQJ6'IRU
3XHEOR&RXQW\+HVWXGLHGWKHHIIHFWRIGLIIHUHQWYDULDEOHVRQHQHUJ\GHPDQGWRVLPXODWHWKHUHDOZRUOGGHPDQG
DQGKHOSVXSSRUWWKHGHFLVLRQPDNLQJSURFHVVIRUVXVWDLQDEOHXUEDQGHYHORSPHQW
,Q,QGLDQFRQWH[W3DQGD>@KDVDVNHGDTXHVWLRQ³&DQUHQHZDEOHHQHUJ\VRXUFHVHYHQWXDOO\VXSSO\,QGLD¶V
HOHFWULFLW\ QHHGV LQ WKH IXWXUH"´ DQG DQDO\VHG WKH HQHUJ\ GHPDQG ILJXUH RI  7:K\HDU 7R DQVZHU KLV
UHVHDUFK TXHVWLRQ KH XVHG D V\VWHP G\QDPLFV PRGHO DQG SURSRVHG UHQHZDEOH HQHUJ\ JHQHUDWLRQ PRGHO
+RZHYHULQWKHVWXG\KHDFFRXQWHGIRUDOOUHQHZDEOHHQHUJ\VRXUFHV$VLPLODUVWXG\RQ&KLQHVHJHRJUDSK\KDV
EHHQ FRQGXFWHG E\ <DQ >@ IRU XQGHUVWDQGLQJ WKH UROH RI VXEVLG\ LQ LQFUHDVLQJ WKH SKRWRYROWDLF LQVWDOOHG
FDSDFLW\LQ&KLQDKHIRXQGWKDWOHVVHUIXQGVDQGSRRULQYHVWPHQWVVWDQGPDMRUUHDVRQVIRUOHVVJURZWKRIVRODU
HQHUJ\XVDJH
&DXVDOORRSGLDJUDPIRUHQHUJ\PRGHOOLQJ
7KHFXUUHQWGLDJUDPLVH[SODLQHGDVFDXVDOORRSIHHGEDFN)LJ,WLVGLYLGHGLQWRSDUWV7KHSDUWH[SODLQV
HQHUJ\JHQHUDWLRQIURPQRQUHQHZDEOHVRXUFHVRIHQHUJ\SDUWIRFXVHVRQHQHUJ\JDSZKHQHQHUJ\LVSURGXFHGIURP
QRQUHQHZDEOHVRXUFHVZKHUHDVSDUWVLJQLILHVWKHGHSHQGHQF\RIYDULRXVIDFWRUVIRUWKHSURGXFWLRQRIVRODUSRZHU
WKDWXOWLPDWHO\DGGUHVVHVWKHIXOILOOPHQWRIHQHUJ\JDS
 
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3.1. Energy generation from different sources 
$LPRIWKHSDUWLVWRH[SODLQWKHIDFWRUVRQZKLFKQRQUHQHZDEOHSURGXFWLRQGHSHQGV<DQ>@KDVH[SODLQHGWKH
LPSRUWDQFHRIJRYHUQPHQWSROLFLHVIRUWKHIXOILOOPHQWRIJDSVUHODWHGWRHQHUJ\SURGXFWLRQ0LQLQJOLPLWGHSHQGVXSRQ
YDULRXVIDFWRUVDFFRUGLQJWR0F&XOORKHWDO>@JHRORJLFDOIDFWRUVVXFKDVVWUDWDFOD\YHLQVIDXOWVIUDFWXUHVHWF
SOD\PDMRUUROHWRGHFLGHDPLPLQJOLPLW*RLQJEH\RQGFHUWDLQOLPLWFRXOGDOVRUHVXOW LQFDODPLWLHVDQGGLVDVWHUV
6HFRQGO\LWLVDOVRYHU\FOHDUWKURXJKWKHHFRQRPLFWKHRULHVRIGHPDQGDQGVXSSO\WKDWVFDUFHSURGXFWZRXOGKDYH
KLJKHUSULFHVLQWKHPDUNHWDQGYLFHYHUVDIRUDEXQGDQWSURGXFWV6LQFH,QGLDKDVLQVXIILFLHQWVRXUFHRIQRQUHQHZDEOH
IXHOLWKDVWRLPSRUWLWIURPJXOIFRXQWULHVVXFKDV6DXGL$UDELDDQG2PDQZKLFKDSSDUHQWO\DGGVWKHFRVWZKLFK
XOWLPDWHO\DGGV WR WKHJHQHUDWLRQFRVW)RU LQVWDQFHFUXGHRLO LPSRUW LQZDVRI WRWDO LQZDUGVKLSPHQW
KWWSZZZWUDGLQJHFRQRPLFVFRPLQGLDLPSRUWV$SDUWIURPDERYHPHQWLRQHGYDULDEOHVH[WHUQDOIDFWRUVDOVRSOD\
FUXFLDOUROHLQWKHSURGXFWLRQRIQRQUHQHZDEOHHQHUJ\VXFKDVOLPLWHGHQHUJ\VXSSO\ODERXUVWULNHVQDWXUDOFDODPLWLHV
FKDQJHRI LQGXVWULDOSROLFLHV DQGJRYHUQPHQWSROLFLHV+RZHYHU VXFKYDULDEOHV DUHGLIILFXOW WR DGGUHVV DWSUHVHQW
PRPHQWDQGDUHVXEMHFWHGWRIXUWKHUUHVHDUFK
3.2. Energy gap 
(QHUJ\JDSUHIHUVWRWKHGLIIHUHQFHEHWZHHQWKHHQHUJ\GHPDQGHGDQGHQHUJ\VXSSOLHG&XUUHQWHQHUJ\GHPDQG
DQGVXSSO\KDVEHHQXVHGIURPH[LVWLQJOLWHUDWXUHDQGLVPHQWLRQHGLQVHFWLRQ7KHUHLVDOVRDPRQWKO\YDULDWLRQLQ
HQHUJ\FRQVXPSWLRQSDWWHUQIRUH[DPSOHGXULQJVXPPHUVHDVRQXUEDQGRPHVWLFKRXVHVFRQVXPHVPRUHSRZHUWRUXQ
$&DQGWKLVXVDJHKDVEHHQH[WHQGHGEHFDXVHRIH[WHUQDOIDFWRUVVXFKDVH[WHQGHGVXPPHUVPRUHDYDLODELOLW\RI
WHFKQRORJLFDOODERUDWRULHVVWRUDJHVHWF:KHUHDVPRUHGHPDQGRIKRWZDWHUDQGKHDWLQJQHHGVLQZLQWHUUHVXOWVLQ
YDU\LQJFRQVXPSWLRQSDWWHUQV7KHVHYDULDEOHVQHHGWREHDGGUHVVHGLQIXUWKHUZRUN7KHLPSOLFDWLRQRIWKLVVHFWLRQ
LVH[SODLQHGLQWKHQH[WVHFWLRQ
3.3. Solar energy generation 
/LWHUDWXUH VXJJHVWV WKH LPSRUWDQFH RI YDULDEOH WKDW DUH SURSRVHG LQ WKLV VWXG\ KRZHYHU WKHVH IDFWRUV DUH QRW
SUHYLRXVO\DGGUHVVHGXVLQJ6'DSSURDFK2WKHUPHWKRGRORJLHVWKDWKDYHDFFRXQWHGIRUGLIIHUHQWYDULDEOHVKDYHDOVR
EHHQ SURSRVHG LQ OLWHUDWXUH IRU WKH LGHQWLILFDWLRQ RI VRODU UHFHSWLRQ )RU LQVWDQFH /LX HW DO >@ XVHG WKH *,6
PHWKRGRORJ\WRLGHQWLI\WKHVRODUUHFHSWLRQRQWKHURRIWRSLQWKH&KLQHVHFLW\7KHFXUUHQWFDXVDOORRSGLDJUDPUHIHUV
WRLGHQWLILFDWLRQRIVXIILFLHQWUHFHSWLRQRIVRODUUDGLDWLRQVXQGHUVWDQGLQJWKHDYDLODELOLW\RIWHFKQRORJLHVWHFKQRORJ\
LPSRUWRUVXSSOLHUV¶FKDUDFWHULVWLFVDQGDYDLODELOLW\RIPDQSRZHU
)XUWKHUH[SODQDWLRQGHSHQGVRQIROORZLQJLGHDVLIHQHUJ\JDSEHFRPHVQHJDWLYHWKHQV\VWHPLVDEOHWRSURGXFH
PRUHWKDQGHPDQGHGHQHUJ\DQGZRXOGKDYHVXUSOXVRIHQHUJ\,WHYHQWXDOO\LPSOLHVWKDW,QGLDEHFRPHVFDSDEOHRI
H[SRUWLQJ WKH VXUSOXV HQHUJ\ WR QHLJKERXULQJ FRXQWULHV VXFK DV 3DNLVWDQ %DQJODGHVK 6UL /DQND0\DQPDU HWF
$GGLWLRQDOO\XQGHUVXFKVFHQDULRSROLF\FRXOGEHSURSRVHGIRUUHYHQXHJHQHUDWLQJPRGHO,QVXSSRUWWRDQDERYH
K\SRWKHVLVWKLVSURSRVLWLRQFDQDOVRSDUWLDOO\OHDGWRLQFUHDVHG*'3
)URPWKHDERYHDVVXPSWLRQWKHGLUHFWLRQRIJURZWKLVTXLWHREYLRXVKRZHYHUPDJQLWXGHZRXOGGHSHQGXSRQWKH
UHJXODWLRQVWKDWIL[WKHSULFHRIHQHUJ\H[SRUW
&DXVDOORRSGLDJUDPIRUHQHUJ\PRGHOOLQJ
7KLVSDSHULVDQRWHWRSXWIRUWKWKHLGHDRIHQHUJ\GHPDQGIXOILOOPHQWWKURXJKV\VWHPG\QDPLFVDSSURDFK7KH
SUHVHQWPHWKRGLVDQDWWHPSWWRSURSRVHDIXWXUHGLUHFWLRQIRUSROLFLHVIRUPXODWLRQLQ,QGLDQFRQWH[WIRUWKHSURPRWLQJ
RIVRODUHQHUJ\DQGPLQLPL]LQJWKHHQHUJ\JDSDQGLIHQHUJ\FDQEHSURGXFHGLQVXUSOXVIXUWKHUUHYHQXHJHQHUDWLRQ
SROLFLHVWKURXJKHQHUJ\H[SRUWFDQEHIRUPXODWHG
7KLVFDXVDOORRSGLDJUDPUHSUHVHQWVWKHRYHUDOOFRQFHSWXDOVFHQDULRLQJHQHUDO:LWKWKHDYDLODELOLW\RIGDWDRQ
YDULRXV YDULDEOHV DW PLFUR OHYHO ZH ZRXOG DOVR UHVHDUFK EDVHG RQ PHWKRGRORJLHV SURSRVHG E\ 6WUHFNLHQH 	
0LVHYLFLXWH>@IRUQXPHULFDOVLPXODWLRQVDQG=DQGHFNLV>@IRUPRGHOLQJWKHXWLOL]DWLRQSRVVLELOLWLHV>@7KLV
DUWLFOH ZRXOG EH PRGLILHG DQG IXUWKHU YDULDEOH LGHQWLILFDWLRQ ZRXOG EH GRQH 3URSRVHG ZRUN ZRXOG LQFRUSRUDWH
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TXDQWLWDWLYHDQGTXDOLWDWLYHGDWD LQ WKHIRUPRIH[SHUW LQWHUYLHZVDQGV\VWHPG\QDPLFVIORZVXFKDVVWRFNIORZV
H[RJHQRXVYDULDEOHVJUDSKWDEOHIXQFWLRQVHQVLWLYLW\DQDO\VLVSROLF\IRUPXODWLRQHWFZLOOEHHODERUDWHG
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